Background/Objectives: Unhealthy eating behaviours may contribute to the rising prevalence of childhood obesity in Canada. The purpose of this study was to describe family dinner frequency (FDF) and its associations with overall diet quality. Subjects/Methods: The sample included grades six (n ¼ 372), seven (n ¼ 429) and eight (n ¼ 487) students from Southern Ontario. Data were collected with the Food Behaviour Questionnaire, including a single 24-h dietary recall and questions about individual meals. Diet quality was calculated using the Healthy Eating Index-C (HEI-C), which is a recently modified diet quality index. Results: The majority of participants (65%) reported frequent family dinner meals (6-7 days/week versus 20% on 3-5 days/ week and 15% on 0-2 days/week). Diet quality scores were higher among participants reporting 6-7 dinners/week (HEI-C ¼ 66.2 versus 62.1 and 62.8 for 0-2 and 3-5 days/week, respectively, Po0.001). Adjusted models reported that diet quality scores were also associated with whom participants consumed breakfast (Po0.001), lunch (Po0.001) and dinner (Po0.001), yet they were most strongly associated (negatively) with participants who skipped the meal altogether. Conclusions: Increased family dinner meals were positively associated with daily diet quality and negatively associated with breakfast and lunch skipping. Promoting family dinner meals in healthy living intervention strategies is advised.
Introduction
The rising prevalence of childhood obesity is a dominant concern for schools, families, health-care professionals and government. Unhealthy food behaviours (Garriguet, 2004; Hanning et al., 2007) and/or lack of physical activity (Bar-Or et al., 1998; Canadian Fitness and Lifestyle Research Institute, 2009 ) exist within Canada and are thought of as central to this problem; researchers and clinicians are striving to gain a better understanding of risk factors to inform feasible strategies for future childhood obesity prevention interventions. In 2004, Ontario's Chief Medical Officer of Health Report (Ministry of Health and Long Term Care, 2004) , Healthy Weights, Healthy Lives, identified the family (as well as the government, food industry, workplaces, schools and individuals) as a target for recommendations for action. As a means to promote, achieve and maintain healthy body weights for both parents and children, Healthy Weights, Healthy Lives recommended enjoying family meals whenever possible.
Very little evidence, however, exists regarding family meals within Canada . Data from the United States (Gillman et al., 2000; NeumarkSztainer et al., 2003a; Videon and Manning, 2003) and a small study of grade five students (ages 10-11 years) from Nova Scotia, Canada suggest that family dinner/meals have a positive influence on dietary quality during childhood and adolescence; however, it is not known whether the associations between family meals exist in other parts of Canada and/or among a slightly older age group. Therefore, the purpose of this study was to describe family dinner frequency (FDF; objective 1) and diet quality (objective 2) according to participant characteristics (sex, grade, body weight status and reporting status) among a sample of grades 6-8 students (ages 10-14 years) from Southern Ontario. It was expected that participants reporting higher FDF would also have higher diet quality (objective 3), based on the studies on US adolescents (Gillman et al., 2000; Neumark-Sztainer et al., 2003a, b; Videon and Manning, 2003) and from Nova Scotia . Finally, associations with whom each meal was consumed and diet quality were analysed (objective 4).
Subjects and methods
This research was approved by the Office of Research Ethics at the University of Waterloo and the Peel District School Board. All data were collected between December 2005 and May 2006. Passive parental consent procedures were used (for example, all parents were mailed information regarding the study and were advised to contact study investigators to indicate their refusal) and participants also provided consent upon logging into the web-based survey.
Participants
A cross-sectional study design was used. Participants were recruited from the Peel District School Board (urban centre in Southern Ontario, Canada) through an information letter and summary of the project being mailed to school principals, which were followed up with a telephone call to determine each school's willingness to participate. School response rate was B32% (7 schools agreed to participate out of 22 contacted). The major reason stated for not participating was lack of time during the school year. A total of 1413 participants (54% males versus 46% females) in grades 6 (30%), 7 (33%) and 8 (37%) from 7 schools completed the survey, representing a student response rate (that is, students who were in class on the day of the survey without any parental objection) of 98%. The median school-level socioeconomic status (calculated based on the school's postal code (forward sortation areas) and the 2001 Canadian Census of Population data) was $72 557 (ranged from $65 558 to $92 034).
Procedure
The validated web-based Food Behaviour Questionnaire, developed at the University of Waterloo (Hanning et al., 2009) , was used in this study to assess meal behaviours, nutrient intakes and food behaviours through the use of a single 24-h dietary recall and other nutrition behaviour questions. Participants completed the questionnaire independently during class time (in the school's computer lab with a study investigator present), which took approximately 30-40 min to complete. The 24-h recall collects data separately for breakfast, lunch, dinner and other times. Approximately 800 foods and beverages were listed by alphabetical order within the most appropriate food group category. Once a food has been chosen, prompt screens (specific to that food) allow students to estimate the serving size (often with the assistance of photographic images) as well as report any toppings/additions that were consumed with that food. In addition, if a student did not report any beverages consumed during a meal, a prompt screen reminds them of this and asks them what, if anything, they had to drink. Nutrient analysis software (ESHA, Salem, OR, USA) processed the 24-h recall measures of food intake based on portion-size definitions of the 2001b Canadian Nutrient File (Health Canada) database. Some participants (n ¼ 40, B3%) were excluded from further analyses because of implausible food intake data (for example, o200 kcal/day or 46000 kcal/day) and/or food group intakes (for example, on visual inspection of any record with 43 times the upper servings recommendation).
Measures
Diet quality was assessed using a modified version of the US-based Healthy Eating Index (HEI; Kennedy et al., 1995) . Glanville and McIntyre (2006) recently adopted the HEI, by which an individual's diet intake is compared with the recommended number of food servings from (then) Canada's Food Guide to Healthy Eating and nutrients according to the Dietary Reference Intakes (Institute of Medicine, 2005) . Scores are rated on individual intakes of servings from grains, vegetables and fruit, milk products, meat and alternatives and other foods, as well as total fat, saturated fat, cholesterol and a variety score (Glanville and McIntyre, 2006) . Possible scores range from 0 to 100, with 100 points referring to perfect diet quality and lower results indicating larger deviations from the recommended intakes (Kennedy et al., 1995; Glanville and McIntyre, 2006 ). Participant's diets can be categorized as poor (p50 HEI-C score), needs improvement (HEI-C score 50-80) or good (HEI-C score 480) (Kennedy et al., 1995; Glanville and McIntyre, 2006) . Three participants were excluded from further analyses due to the calculated HEI-C being an outlier (for example, values between 1.5 and 3 times away from the middle 50% of the data are outliers; in this case, HEI-C scores of o26.1 were excluded).
Self-reported height and weight values were used to calculate body weight status using the body mass index (BMI) formula (BMI ¼ weight (kg)/height (m) 2 ). Participants were classified as normal weight, overweight or obese according to International guidelines (Cole et al., 2000) . To increase cell size, overweight and obese participants were combined. Some participants (n ¼ 92, B7%) were excluded from further analyses because the self-reported BMI values were greater or less than 3 times the s.d. for age-and sexadjusted mean BMI values (Kuczmarski et al., 2007) .
FDF was assessed from the question, 'Typically, how many days per week do you eat dinner or supper with at least one parent?' and categorized as 0-2, 3-5 and 6-7 days/week (for ease of statistical analyses and interpretation). With whom participants consumed meals was assessed from the question, 'Who did you eat with yesterday (at breakfast, lunch and dinner)?' Possible responses included, 'Family (whole family, my mom or dad, brother(s) and/or sister(s), relative(s), grandparent(s), uncles/aunts), myself, friends, or did not eat.' Reporting status is a potential confounding influence of self-reported food intake surveys and was calculated for each participant (Vance et al., 2008) . Reporting status (as a continuous variable) was identified using a ratio of self-reported energy intake to basal metabolic rate (BMR est ), as estimated using the age-and sex-specific formulae outlined by the World Health Organization (1985) . Lower reporting status ratio values (versus higher) represent more underreporting (a reporting status cutoff of o1.74 has been used in previous works (Black, 2000; Vance et al., 2008) when defining as a categorical variable).
To determine the association between FDF categories and participant characteristics, chi-square analyses were used (sex, grade and body weight status) and a one-way analysis of variance (reporting status; continuous variable) (objective 1). Differences among descriptor variables and diet quality scores (continuous variable) were completed using separate general linear model procedures (objective 2). To determine the association between FDF and diet quality scores (objective 3), a general linear model was set with HEI-C scores as the dependant variable (continuous) and FDF as the explanatory variable (categorical) along with the descriptor variables (sex (categorical), grade (categorical), body weight status (categorical) and reporting status (continuous)). With whom participants consumed breakfast, lunch and dinner (separately) was described using chi-square analyses (sex, grade and body weight status) and a one-way analysis of variance (reporting status; continuous variable) (objective 4). To account for the associations between with whom each meal was consumed with and diet quality, all meals were entered as an individual (categorical) factor into a general linear model (along with the descriptor variables). All post hoc test comparisons were carried out using Tukey's family error rate method of pairwise comparisons to avoid making a type 1 error. All statistical procedures were completed using Minitab 14 (computer software; State College, PA, USA) with the level of significance set at Po0.05.
Results
The final sample (n ¼ 1293) included 681 males (53%) and 600 females (n ¼ 47%) who were in grades six (n ¼ 372), seven (n ¼ 429) and eight (n ¼ 487) and were classified, according to international guidelines (Cole et al., 2000) , as normal weight (n ¼ 637 or 82%), overweight (n ¼ 120 or 15%) or obese (n ¼ 22 or 3%), which is similar to the prevalence of the Canadian adolescent population (Shields, 2005) . Most participants reported consuming dinners together with at least one parent on 6-7 days/week (65%), with smaller numbers reporting family dinners on 0-2 days/week (15%) or 3-5 days/week (20%). As reported in Table 1 , no differences in FDF were observed by sex, grade, body weight status or reporting status.
The mean HEI-C score across all participants was 64.5 (s.d. 12.9), falling into the needs improvement category. Overall, the majority of participants fell into the diet needs improvement category (75 versus 13% who had a poor diet and 12% who had a good diet). HEI-C scores and ratings were not different by sex, grade, body weight status or reporting status.
Unadjusted diet quality scores are described by FDF in Table 1 . Post hoc testing (controlling for sex, grade, body weight status and reporting status) revealed that HEI-C scores increased by 3.7 points (95% confidence interval (CI) 0.2-7.2, P ¼ 0.033) as FDF increased from 0-2 to 6-7 days/week. Table 2 describes with whom participants consumed breakfast, lunch and dinner. Diet quality scores were associated with whom participants consumed breakfast (Po0.001), lunch (Po0.001) and dinner (Po0.001). Post hoc testing (controlling for sex, grade, body weight status and reporting status) indicated that HEI-C scores were lower among those skipping breakfast (for example, breakfast skipping resulted in lower HEI-C scores than if consuming the meal with family (9.8 points, 95% CI 5.4-14.3, Po0.001) or alone (8.3 points, 95% CI 3.8-12.8, Po0.001)). Similarly, HEI-C scores were lower among those skipping lunch (for example, lunch skipping resulted in HEI-C scores that were lower than if consuming the meal with friends (10.6 points, 95% CI 5.2-16.0, Po0.001), alone (9.6 points, 95% CI 2.6-16.6, P ¼ 0.025) or with family (7.2 points, 95% CI 0.1-14.3, P ¼ 0.04)).
Discussion
Diet quality and meal behaviours of students in grades 6-8 from Southern Ontario were described through the Food Behaviour Questionnaire. Participants in this study reported consuming more family dinners per week than has been previously reported by grade five students from Nova Scotia (57% reported X5 times/week) and younger adolescents (43% reported eating family meals everyday) (Gillman et al., 2000) and adolescents (who reported 25-48% consumed family dinner/meals X6 times/ week) (Neumark-Sztainer et al., 2003a, b; Videon and Manning, 2003) from the United States. However, this may be a function of the manner in which family meals were assessed. For example, in the US studies, questions addressed eating with other members of the family everyday, on most days or never/some days (Gillman et al., 2000) , or the frequency when all or most of the family members ate together in the past 7 days (Neumark-Sztainer et al., 2003a, b), whereas the current study analysed weekly dinner frequency. The present study did not find an association between FDF and body weight status, which has sometimes been reported by other studies when using measured heights and weights Sen, 2006; Gable et al., 2007) . A potential limitation of the present study was that the sole indicator of body weight status was calculated from self-reported heights and weights. In addition, different methodological techniques were used to classify overweight and obesity prevalence between the studies; in the present study, international standards (Cole et al., 2000) were chosen to compare with Canadian research (Shields, 2005; , whereas other studies (Sen, 2006; Gable et al., 2007) used the cutoffs of the Centers for Disease Control and Prevention based on BMI percentiles. Finally, no differences in FDF were observed by the descriptor variables (sex, grade and reporting status). No differences between FDF and sex were observed, which is similar to other studies from the United States (Gillman et al., 2000; Videon and Manning, 2003) . The expected association of a decrease in FDF with increasing age/grade was not observed in the present study. This opposes US data (Gillman et al., 2000; Neumark-Sztainer et al., 2003a; Videon and Manning, 2003) that suspect that the decrease may be attributed to increased independence from parents, part-time employment and/or after-school activities, all of which is perhaps attributed to closer family relationships and/or working less. Finally, no differences between FDF and underreporting dietary intake were observed. Reporting status is commonly observed in adolescents (Bandini et al., 1990; Livingstone et al., 1992) , primarily by females (Briefel et al., 1997; Vance et al., 2008) , and overweight/obese individuals (Bandini et al., 1990; Champagne et al., 1996; Vance et al., 2008) and therefore thought of as a potential confounding variable. All analyses were completed with and without reporting status as a factor, with no change in outcomes. The present study found a positive association between more frequent family dinner meals (versus less) and improved HEI-C scores, particularly between 0-2 days/week and 6-7 days/week. Although the slight increase in HEI-C scores related to family meals (3.7 points from 0-2 days/week to 6-7 days/week) may seem small, the practical significance of this magnitude is noteworthy, particularly at the population level. As each individual score is calculated on a different sliding scale, the difference of 3.7 points could be in the magnitude of, for example, consuming an extra 1-2 servings of vegetables and fruit, an extra serving of milk products, 2-3 servings less of other foods or less total fat as a percentage of energy compared with what the participant currently reported. Similar associations between family dinner/meals and diet quality have also been reported by students in grade five (n ¼ 5200) from Nova Scotia , as assessed using the Diet Quality IndexInternational, which takes into account dietary variety, adequacy, moderation and balance (for example, the relative risk for a lower diet quality was 14% for those consuming family supper less than once/week versus X5 times/week). In addition, studies from the United States (Gillman et al., 2000; Neumark-Sztainer et al., 2003a, b; Videon and Manning, 2003) have shown that increased family dinner/ meal frequency was positively associated with the consumption of fruits, vegetables and dairy foods (all of which were assessed using the HEI-C) and a negative association with soft drink consumption and fried foods, most of which have been identified through the use of the HEI-C. Interestingly, recent studies have begun investigating confounders to the relationship between family meals and diet quality, such that watching television while consuming a family meal resulted in poorer diet quality (Feldman et al., 2007; Fitzpatrick et al., 2007) , which warrants further investigation within Canada. Those planning intervention strategies aimed at healthy food intake among children and adolescents should be aware of the positive association of family dinner meals and diet quality.
A unique characteristic of the present study was the ability to analyse with whom each meal was consumed. No differences were observed between consuming a meal with family, alone or with friends. However, a negative association between diet quality and meal skipping (in this case, versus consuming meals with family members or friends) was observed that is concerning. The prevalence of meal skipping in the present study is slightly lower than what others studies have observed (Evers et al., 2001; Cohen et al., 2003) ; however, this study measured whether or not the participants consumed the meal on the day of the survey, rather than skipping frequency (which reflects habitual consumption). In previous research, meal skipping (particularly breakfast) has been used as a weight management strategy by adolescents (Jones et al., 2001; McVey et al., 2001) , which can have negative consequences on diet quality (Neumark-Sztainer et al., 2003b; . Those planning intervention strategies aimed at healthy food intake among children and adolescents should be aware of the negative association of meal skipping and diet quality. This study is not without limitations. As we have recently documented , there are numerous familial factors that can influence overall food intake. It is possible that families who currently eat together are also families who are more likely to be family centred and focused on healthy eating and other health issues (Fulkerson et al., 2006) . It is not possible to make any conclusions about what aspects of family dynamics/characteristics may be driving the dietary differences in this study. Second, the use of the HEI-C as a measure of diet quality surely does not capture all aspects of the diet (Kant, 1996) . Some aspects of the diet may have been overlooked (for example, added sugar, which is a known health concern in children and adolescents) that others over-emphasized (for example, fat and cholesterol). It is suggested that the HEI-C be updated to include the recommendations of the newly released Eating Well with Canada's Food Guide (similar to how the United States has recently updated their HEI2005 with myPyramid). However, at the time of the study, it was expected that the HEI-C would provide an adequate and comprehensive measure of dietary intake, rather than trying to analyse macronutrients and micronutrients individually. Third, the participant sample included in the present study may be a limitation. Poor response rate of school principals may not have allowed us to capture the true nature of family meals among grades 6-8 students; however, of those participating schools, 98% of eligible students participated. Finally, there are inherent limitations in any nutrition survey (notably using a single 24-h diet recall to assess usual diet intake). A particular concern includes the differing numbers of sample size (due to missing data points). It is not possible to know why participants chose not to respond to certain questions; however, it may be related to the length of the survey (for example, boredom and restlessness), distraction from surrounding participants or simply not wanting to respond to the question. Self-reported survey data also have the potential for recall error (Baranowski and Domel, 1994; Livingstone and Robson, 2000) , inaccurate estimation of portion sizes (Briefel et al., 1997) , systematic bias in dietary reporting (Briefel et al., 1997; Vance et al., 2008) and providing socially desirable answers. The web-based survey was designed to minimize these limitations, with built-in prompts to assist participant memory and visuals to assist in portion size estimation.
In summary, this study indicates that the diet quality of only 12% of participants would be rated as good. Although diet quality did not relate to body weight, it is nevertheless a concern regarding the health of children and adolescents. Participants also reported consuming more family dinners per week than has been previously reported by grade five students from Nova Scotia and younger adolescents (Gillman et al., 2000) and adolescents (Neumark-Sztainer et al., 2003a, b; Videon and Manning, 2003) from the United States. This study found positive associations between diet quality and FDF. Moreover, it went beyond frequency to indicate that eating meals, versus not at all, supported diet quality.
